This paper studies German bank lending during the Asian and Russian crises, using a bank level data set, which has been compiled from credit data at the Deutsche Bundesbank. Our aim is to gain more insight into the pattern of German bank lending during financial crises in emerging markets. We find that German banks reacted to the Asian crisis mainly by reallocating their portfolios among emerging markets. This behaviour is consistent with active portfolio management and does not necessarily indicate a spontaneous reaction to the Asian crisis. By contrast, the banks' behaviour during the Russian crisis is characterised by a general withdrawal from emerging markets. The use of micro data allows us to analyse and to model bank heterogeneity with panel estimation techniques. We find that the lending of large commercial banks was less stable than the lending of public sector banks during the Asian crisis. Differences were not as pronounced during the Russian crisis.
Non technical summary
In this paper, we analyse German bank lending during the Asian and Russian crises. Earlier studies have shown that banks with large credit exposures to the original crisis country significantly reduced their exposures to countries which were not yet afflicted by the crisis. The probability of contagion therefore increases for those countries which have common lenders with the crisis country. The transmission mechanism of a crisis can thus be explained by the need of banks to rebalance the overall volume of loans among emerging market economies, owing to losses suffered or an increased credit risk in the countries involved into a crisis. This reflects a normal adjustment mechanism, which is not necessarily associated with a general re-assessment of emerging markets risk.
The "wake-up call" is a different matter. This is characterised by the fact that banks generally correct their risk perception of emerging market economies shortly after the start of a crisis. This is of crucial importance for both the lending banks and the emerging market economies because a country's creditworthiness can change relatively quickly without this being initially evident from the available data.
In this connection, it is also important to establish whether, apart from the above-mentioned effects, the two crises also led to changes in the regional composition of credit portfolios. Whereas the "common lender" effect and the "wake-up call" cause withdrawal of credit business from all emerging markets, this regional effect leads to a greater differentiation of bank lending to emerging markets. It is important to note, that the reallocation can only be partly attributed to the fundamental factors considered in our analysis.
Bank behaviour during the two crises under review differed considerably with regard to the significance of the three factors. Whereas in the Asian crisis portfolio considerations tend to be the decisive factor, the Russian crisis is characterized by a general rise in the risk aversion. Furthermore, the reactions of the categories of banks considered, namely large commercial and public sector banks, differed in their intensity, at least during the Asian crisis. For example, during the Asian crisis, the large commercial banks reacted more aggressively than public sector banks. The differences were less pronounced in the Russian crisis, however.
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German bank lending during emerging market crises: A bank level analysis *# 1 Introduction
International banks have been blamed for contributing significantly to the transmission of shocks among emerging markets. There are good theoretical reasons to believe that banks might be one of the prime sources of shock transmission. 1 The empirical literature on financial contagion is now very extensive, and there are several studies that document a special role for bank lending. In particular, it has been shown that countries which share the same bank lender as a crisis country are more likely to suffer from shock transmission than others.
2 However, most of the existing literature has used aggregated data on financial flows to assess the role of bank lending. This macro approach was partly dictated by the data available. While the Bank for International Settlements (BIS) offers a ready source of aggregated data, publicly available individual bank data are generally scarce.
The Bundesbank collects data on all credits (foreign and domestic) that exceed €1.5 million. We aggregate and consolidate the credit level data for each individual corporate banking group in order to exclude inter-office positions. Analysing individual bank flows allows us to test conjectures that have been put forward in the existing literature. In contrast to earlier studies, this paper focuses mainly on bank behaviour rather than on its consequences for emerging markets. In particular, we analyse whether changes in the pattern of German bank lending during the Asian and Russian crises were driven mainly by portfolio management rules or, alternatively, by a sudden generalised increase in risk aversion towards emerging economies. Thus, we are mainly interested in how German banks reacted to these crises and remain cautious when interpreting the consequences of German bank lending to emerging markets as German banks, although one of the major creditors, account for only 20% of all bank lending to emerging markets (see Figure 1 ).
First, assuming that the banks are significantly exposed to a crisis country, we want to analyse to what extent a crisis in one country influences their lending decisions with respect to other countries. Second, we test whether or not a crisis causes banks to change their overall risk perception indiscriminately with respect to emerging markets. Third, we are interested in the regional composition of the banks' loan portfolios and whether they were altered in the aftermath of the initial crisis. Fourth, we test the importance of some early warning indicators 2 for financial crises and whether they had any impact on German bank lending. Apart from analysing determinants of bank lending during crises, we also take a closer look at differences among banking groups, in particular at the behaviour of large commercial banks versus public sector banks. This is an important issue since public sector banks enjoy a government guarantee, 3 which may influence their lending decisions. Furthermore, we use risk-adjusted claims net of credit guarantees, which should provide a good proxy of banks' actual exposure to emerging markets. This is important since van Rijckeghem and Weder (2003) , by using BIS data, show that German lending differed from that of other banking centres during the Russian crisis and attributed this to the special role of government guarantees. 4 German banks did, in fact, behave very differently during the Asian and Russian crises. While banks which were significantly exposed to South Korea reduced their claims on other emerging markets, banks' exposure to Russia cannot explain subsequent credit flows to other countries. During the Asian crisis, banks reallocated claims from Asia to the Western Hemisphere and Emerging Europe. Following the Russian default, however, banks departed from almost all emerging market regions except Emerging Europe. Furthermore, countries' macroeconomic conditions and financial linkages played a role during the Asian crisis but not so during the Russian crisis, where we observe a general withdrawal from emerging markets. With respect to differences among banking groups, we find that, during the Asian crisis, large commercial banks reacted more strongly than public sector banks. By contrast, we find no significant differences between banking groups during the Russian crisis.
The paper is structured as follows. Section 2 describes our choice of bank lending determinants during crises. In section 3, we briefly explain the structure of the German banking system. Section 4 describes the data sources, and section 5 presents stylised facts about banks' foreign exposures and banks' reactions to the crises considered. The empirical methodology applied in this paper is outlined in section 6, with results presented in section 7. Section 8 concludes.
Choice of determinants of international bank lending and propagation of crises
The relevant literature for this paper can be divided into two broad categories: that on international financial contagion and the one on the determinants of international bank lending.
5 According to the existing literature, the most important factors determining bank lending to emerging markets in crisis periods seem to be financial and trade linkages with the crisis country as well as specific macroeconomic fundamentals. However, we especially opt for financial linkages since they are identified in the literature to be the most prominent in the propagation of recent crises in emerging markets.
3 A detailed overview of the role of the Land banks within the German financial system is given in Sinn (1999) . 4 Note that we use a different data source. The aggregated BIS data therefore cannot be compared directly with our data set. See Nestmann et al (2003) for further details on the differences between the two data sources. 5 For a review of the literature on contagion, see, for example, IMF (1999) or Christiansen (2000) . Several papers on contagion have been compiled in a book on international financial contagion by Claessens and Forbes (2001) . For an overview of literature on determinants of international bank lending to emerging markets see, for example, Jeanneau and Micu (2002) .
On financial linkages, our study draws mainly on previous research by van Rijckeghem and Weder (2003) . Using aggregated data from the Bank for International Settlements (BIS) on major banking centres, they investigated the presence of a "common lender" effect in the Mexican, Asian and Russian crises for a panel of 30 emerging markets. For the Mexican and Asian crises, they find that emerging countries were more likely to suffer from financial contagion if they were borrowing from the same banking centre as the initial crisis country. In the literature this has been called contagion due to a "common lender" effect. Banks as "common lenders" are not only able to deepen the crisis in the original crisis country but also to propagate crises in other emerging markets. Banks experiencing substantial initial losses in a crisis country need to recapitalise, provision and meet margin calls. Following the need to reduce their overall risk, the banks tend to rebalance asset portfolios by calling up loans and drying up credit lines. The withdrawals of "common lenders" can lead to remarkable capital outflows from emerging markets where banks were previously significantly exposed and trigger a crisis in the countries involved. The need for the withdrawal in the face of losses is often induced by the Value-at-Risk models or similar models. The importance of banks as common lenders in the Asian and Russian crises has also been discussed by Kaminsky, Reinhart and Végh (2003) , Kaminsky and Reinhart (2000, 2001) , Hernandes and Valdes (2001) and Caramazza et al (2000) . Schinasi and Smith (2000) show how investors reduce their risky asset positions as a reaction to an adverse shock to a single asset's return distribution to achieve optimal portfolio rebalancing according to Value-at-Risk rules.
For the Russian crisis, van Rijckeghem and Weder (2003) find a more general reversal of bank flows owing to a "wake up call" effect. This transmission channel assumes that banks pull out of emerging markets altogether, once a crisis starts to unfold. This reaction may be caused by a sudden increase in banks' risk aversion with respect to emerging markets which exhibit similarities in fundamentals with the initial crisis country or even with respect to emerging markets in general. 6 Owing to this effect, the crisis spills over to other emerging markets even if financial linkages due to common lenders are weak. The "wake up call" is therefore quite different from the "common lender" effect although both can lead to substantial capital reversals from emerging markets. In the latter it is rather a rebalancing of the banks' portfolios owing to losses sustained in the crisis whereas in the former the capital outflow is more likely to be due to a general re-assessment of emerging market risk.
Stock market linkages are another channel of financial contagion identified in the literature. Buissière and Fratzscher (2002) show that the probability of a crisis transmission significantly increases if pre-crisis stock market returns are highly correlated. Similarly, Kaminsky and Reinhart (2000) find that contagion spreads first to countries whose stock market returns exhibit a high degree of co-movement with the initial crisis country. According to Kodres and Pritsker (2002) , who investigate investors' cross-market hedging, countries which exhibit above-average stock return correlation with the crisis country are more vulnerable to contagion as a result of cross-market hedges.
Trade linkages, which have also been shown to contribute to the transmission of crises, can be of a direct nature, such as bilateral trade between the crisis country and other countries, or of an indirect nature. Indirect trade linkages occur as a result of countries competing with the crisis country in common third markets. While competing with the initial crisis country in common third markets, other emerging markets could lose their competitiveness and 4 devaluate. In fact, Glick and Rose (1999) and find empirical evidence that both direct and indirect trade linkages do contribute to the spread of currency crises. Trade linkages between countries also influence bank lending decisions. For example, banks may pull out of those countries which they expect to be vulnerable owing to trade linkages with a crisis country.
Also, weak macroeconomic fundamentals sometimes trigger larger capital outflows if investors interpret these as warning signals. In particular, current account balance over GDP, the budget balance over GDP, the ratio of M2 over reserves as well as real exchange rate appreciation and credit growth to the private sector taken in the pre-crisis period have been used as early warning signals.
Background information on the German banking system
The German banking system is characterised by a large number of credit institutions, which vary widely in terms of size, customer structure, business model and regional orientation. Banks can be classified as belonging to one of the following banking groups: commercial banks, savings banks, central institutions of the savings banks (Land banks), credit cooperatives, regional institutions of credit cooperatives, mortgage banks and other banks.
All private universal banks are classified as commercial banks. They are the most heterogeneous of all the groups. Commercial banks include large commercial banks (Deutsche Bank, Dresdner Bank, Commerzbank, HypoVereinsbank), 7 regional banks and branches of foreign banks. Besides the legal form of a public limited company (Aktiengesellschaft), another characteristic of large commercial banks is their national and international orientation. As universal banks, they offer all the standard banking services to all the major domestic target groups. Large commercial banks are active abroad to varying extents. Although, as global players, they are represented in all major markets, only in exceptional cases do they maintain a widespread branch network. The comparative advantages that large commercial banks have over other banks are primarily in wholesale business, securities business, commission business and foreign business. In addition, they also operate an extensive retail banking business. Like the large commercial banks, regional banks are also organised under private law and usually carry out all classical banking business. The majority of these banks operate only regionally and have no major business connections abroad.
Regional giro institutions and Land banks are the community bodies of savings banks. The 11 Land banks and regional giro institutions are, like the savings banks, public-law institutions, the guarantors of which still have unlimited liability. Unlike savings banks, Land banks and regional giro institutions are not subject to any business restrictions. Apart from some exceptions, the Land banks and regional giro institutions have no branch office networks. 7 Note that the HypoVereinsbank has existed since the merger of Bayerische Hypotheken und Wechselbank and Bayerische Vereinsbank in the spring of 1998.
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Of all the above-mentioned banking groups, large commercial banks and Land banks have by far the largest market share of German bank lending to non-residents; they account for about 90% of all claims (see Table 1 ). Consequently, only these banks will be discussed below.
Data sources
The data on foreign claims of German banks, which we use in this paper, are collected in the credit register at the Deutsche Bundesbank. German credit institutions which have exceeded the threshold of €1.5 million during the reporting period are required to report all claims at the end of each quarter. They must also provide details of the type of their claims as well as of the respective borrowers. Claims are also divided into on-balance-sheet and off-balance-sheet activities.
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The importance of off-balance-sheet activities is also acknowledged by the Bank for International Settlements (BIS, 1982) , which defines country exposure as follows: "Country exposure is taken to refer to an individual bank's or banking group's exposure in its total claims on borrowers in individual foreign countries. Measures of exposure to a particular country may take account of guarantees or other factors that could shift risk to a different country from that of the borrower". Ideally, the measure of exposure should therefore cover the amount of credit risk arising from actual and potential (future) claims of all kinds. To this extent, however, information is hardly available on a significant scale. To obtain an adequate measure of banks' total credit exposure, we have therefore adjusted the raw data in several ways.
First, we consolidated all claims on emerging markets to exclude inter-office positions between a head institution and its foreign subsidiaries.
9 Second, we subtracted publicly guaranteed claims from total claims to obtain a more accurate measure of banks' effective foreign exposure to credit risk. Although they account for only about 1% of total claims, they can be important for individual countries, as was the case during the Russian crisis (Russia accounted for about 30% of banks' totally guaranteed foreign claims; see Table 2 ).
To summarise, in comparison to other data sources the Bundesbank data allow a much better calculation of banks' true credit exposures. However, there are also some important shortcomings. There are no data available on valuation changes (for example, write-downs of non-performing loans, currency composition). Furthermore, we have no information on banks' indirect exposures to crisis countries via their lending to other commercial entities such as hedge funds (which themselves face large exposures to crisis countries).
8 Off-balance-sheet items include derivatives (other than written option positions), guarantees assumed in respect of these, and other off-balance-sheet transactions (Deutsche . The following items are deemed not to be credit exposures: shares in other enterprises irrespective of how they are shown in the balance sheet and securities in the trading portfolio. Note that BIS data do not include off-balance-sheet claims, a shortcoming that has been noted, for instance, in van Rijckeghem and Weder (2003) . 9 For further details see Nestmann et al (2003) .
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Stylised facts on German bank lending during crises 1 German bank lending is important for emerging markets.
The share of German bank lending has increased significantly during the past two decades (Figure 1 ). In the early 1980s, German bank lending amounted to less than 10% of total lending to BIS reporting countries. However, this share has increased since the early 1990s and amounted to about 17% at the time of the Asian and Russian financial crises. While US banks accounted for almost 40% of all lending in the early 1980s, their share has decreased significantly in the past two decades and was only marginally above German banks' share in the late 1990s.
2 German banks were significantly exposed to the two main crisis countries. Of the four Asian crisis countries, South Korea obtained the largest share (10% or €9.7 billion) of German bank lending to emerging markets in the pre-crisis period (Table 2) .
10 By the autumn of 1997 more than 20% of German exposure to developing countries was invested in crisis countries.
11 Between June 1997 and June 1998 South Korea's share in banks' lending portfolios was cut significantly from 10% to 6% and has not recovered since (Table 3a) . 12 In September 1997 the claims of the large commercial banks and Land banks on Korea both stood at about €4.7 billion (Table 3b) , for both banking groups their largest exposure to emerging markets. However, Land banks' general exposure was more concentrated on Asia than that of the large commercial banks. Thus, the crisis in Korea hit Land banks harder.
At the onset of the Russian crisis in June 1998 German banks claims on Russia amounted to €9.4 billion (see Table 2 ), exactly the same amount vis-à-vis South Korea before the Asian crisis. 13 Between June and December 1998, the large commercial banks significantly reduced their claims on Russia by 27% (€1.6 billion) and the Land banks by 10% (€0.36 billion). A key difference between the Russian crisis and the Asian crisis is that the Thai crisis and even the Korean crisis were largely unexpected while the Russian crisis was at least partly so.
7 share of about 11% of German bank lending per year. Thus, financial crises in emerging markets did not deter German banks from lending to developing countries. Interestingly, the Asian crisis did not lead to a reduction in claims to developing countries per se. 15 Although stable in the aggregate, German bank lending varied significantly at a regional or country level, as the next subsections will show. During the Russian crisis the situation was different as German banks temporarily reduced their exposure to developing countries by 7% (€8 billion) from September 1998 to December 1998. 16 
During the Asian crisis, banks left Asia for the Western Hemisphere and Emerging Europe.
In the pre-crisis period both the commercial banks and Land banks had significant exposures in Asia. In June 1997, Asia accounted for 41% of bank lending to developing countries. After the crisis had unfolded in Thailand in July 1997, German banks took only a couple of months to react. Between July and December, claims on Asia even increased (Table 4 ). In the following six months, from December 1997 to June 1998, claims on Asia were cut by 25% (€9.5 billion). It therefore appears that the outbreak of the Korean crisis was largely unexpected by market participants and subsequently triggered a sharp reaction from German banks, leading to large credit outflows from Asia (see Table 4 ).
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German banks reacted mainly by redistributing claims from Asia to other developing regions (Table 4 ). In the year following the outbreak of the financial crisis in Thailand, claims on the Western Hemisphere and Emerging Europe increased by 43% (€10 billion) and 52% (€11 billion) respectively.
During the Russian crisis, banks remained in Emerging Europe.
The situation was different during the Russian crisis. Between June and December 1998, all regions experienced credit outflows (Table 4) . It is astonishing that eastern Europe was much less affected by credit outflows than other emerging market regions. If anything, eastern Europe even profited from redistribution as German banks slightly increased its share in their portfolios (Table 5 ). However, due to such factors as geographical proximity and historical ties, Emerging Europe represents a kind of "strategic region" for German banks. Besides redistribution towards eastern Europe banks' regional portfolio composition after the Russian default in August 1998 remained fairly stable.
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6 Large commercial banks reacted more aggressively than Land banks during the crises. The large commercial banks and Land banks reacted differently in both crises. By June 1998, the large commercial banks had cut their claims on Asia by more than one-third, reducing Asia's share of their claims to developing countries to 22%. The Land banks also reduced 8 their claims on Asia but less drastically. Claims on Asia were cut by 10 percentage points, reducing the Asian share in their portfolio to 30% of their foreign claims.
During the Russian crisis, the large commercial banks slightly reduced their exposure to Emerging Europe while the Land banks' exposure actually increased.
Empirical model
Most of the existing literature has analysed the change of bank capital during financial crises by using highly aggregated data. However, by disregarding the individual effects of lenders, important differences in the behaviour of banks may have remained undetected. Furthermore, aggregated analysis is inefficient and possibly biased as it does not make full use of the heterogeneity of the data. Instead, by using individual data on the lending flows of German banks, we are able to tackle some important issues in greater detail.
In particular, we would like to address the following questions. What were the determinants of German credit flows to emerging markets during the Asian and the Russian crises? Can it be explained by the so-called "common bank lender" effect? Did German banks respond with a general withdrawal ("wake up call" effect)? Was the reaction of German banks different from that of other banking centres, as found by van Rijckeghem and Weder (2003) ? To what extent is public ownership of banks important with respect to the behaviour of banks in crises?
The data which we use to address those issues consist of information on 15 creditor banks and 40 emerging market debtor countries. 
where subscripts b and c stand for creditor banks and the receiving country, respectively. The subscript 0 indicates the (initial) crisis country (the country where the crisis spread from). The dependent variable is given by the flow of bank b's capital to country c 21 excluding the initial crisis country.
Our main bank specific variables are banks' exposures to the crisis country and other emerging market countries. In the context of equation (1), the "common lender" effect is measured by Exp b0 , the ex ante exposure of bank b to the crisis country. We expect a negative sign on the coefficient.
A negative sign on the variable Exp bc , which represents the exposure of bank b to country c reflects a general proportional drop in lending to emerging markets possibly caused by a general shift in risk perception ("wake up call").
Both Exp bc and Exp b0 refer to banks' credit exposure just at the start of the crisis. We also normalised the exposure variables with bank b's pre-crisis exposure to emerging markets in total. Furthermore, we included bank control variables such as dummies for specific banking groups and banks' size.
In addition to financial linkages, bank flows during crisis periods may be influenced by other factors as well. Therefore we control for trade competition of each country with the crisis country in common third markets.
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With respect to macroeconomic fundamentals as explanatory variables we use current account over GDP, budget balance over GDP, M2 over reserves, growth of credit to the private sector and real exchange rate appreciation, all measured before the crisis. 23 We expect positive signs on current account and budget balances and negative signs on the ratio of M2 to reserves, growth of credit to the private sector as well as real exchange rate appreciation.
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In order to account for a country's credit risk we also included a country's probability of default as given by its public rating as well a correlation of stock market returns as additional controls into the regression equation. The countries with a relatively large contribution to risk in banks' portfolios may suffer more than countries with lower risk. Therefore we expect negative signs on both variables.
As a starting point, we use OLS to estimate equation (1). In addition, we use panel estimation techniques. As our focus is on the behaviour of banks, we first set individual country effects to zero and assume that heterogeneity among countries can be measured by the respective control variables, and regional dummy variables. However, we will also show results for the second alternative with individual country effects allowed for and bank effects set to zero.
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Since the fixed effects model makes sense only when we exclude fixed group specific variables, 26 we use the standard random effects model instead, which does not suffer from that deficiency. For example, in the setting where individual bank effects are fixed, it is not possible to determine the coefficients on banks' exposure to the crisis country as it does not vary over countries. Table 6 in the Appendix for details of the construction of this variable. 23 See Table 6 in the Appendix for sources. 24 This is the same set of variables included in van Rijckeghem and Weder (2003) . See, for example, IMF (1999) for more details on crisis indicators. 25 As a robustness check, individual bank and country effects were also determined simultaneously. It turned out, however, that the heterogeneity among the countries is not large enough to significantly influence the results. 26 The fixed effects substract group means from equation (1) before applying OLS regression. 27 This is due to the effect that the FE estimator subtracts "time" averages from the corresponding variable.
Results
We estimated the two crises separately because the causal factors turned out to be so different that a pooling of the crises is not warranted. We first present our results for the Asian crisis, then for the Russian crisis. In the conclusion, we comment on differences and/or similarities between the two crises. Tables 7a and 7b show the results for the Asian crisis. Column (1) shows the results of a regression including all 15 banks. We also ran separate regressions for Land banks (column 2) and for large commercial banks (column 3).
Results for the Asian crisis
In regression (1) we observe a statistically as well as economically significant common lender effect for German banks. On average, flows to developing countries fell by almost 3 cents for each additional euro in exposure to South Korea before the crisis, holding everything else constant. The magnitude of this effect can be illustrated by multiplying the share of South Korea in a bank's portfolio by 0.03. Exposure of Land banks to South Korea was on average 13%, with the result that, on average, Land banks have reduced their exposure to the average emerging market by 0.39 % (0.03*13) owing to the common lender effect.
There is no evidence of a "wake up call" effect during the Asian crisis. We observe that banks, rather than pulling out of developing countries indiscriminately, shifted claims from the crisis region, Asia, to emerging countries in the Western Hemisphere and Emerging Europe.
28 Hence, the respective signs on the regional dummies are positive. This is consistent with the view that banks only re-assessed risks in Asia but not for emerging markets in general.
A number of macroeconomic fundamentals turn out to be statistically significant during the Asian crisis. Outflows were lower in countries that experienced large credit inflows in the year preceding the crisis and that had higher current account deficits in 1996, facts which confirm findings in the literature of early warning systems. The coefficient on budget balance over GDP is also significant, but with an unexpected sign. This can be explained by the fact that Asian countries were the only countries which ran budget surpluses in 1996. It therefore appears that the negative effect of budget discipline is spurious owing to the fact that banks decided to pull out of Asia nevertheless. Trade competition in common third markets also has a positive and significant coefficient for which we have no explanation at hand.
The large commercial banks had significantly larger outflows during the Asian crisis than the Land banks, again pointing to a larger variability of their claims. This may be due partly to the fact that Land banks enjoy a government guarantee and therefore do not react as fast as their privately owned counterparts to financial crises. The overall explanatory power of the regression is rather large with an R 2 of 17%.
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Comparing columns (2) and (3), we observe that Land banks and commercial banks behaved quite similarly except for the common lender effect, which is only significant for Land banks.
One reason for that difference may be that the Land banks' exposure to South Korea was far larger in relative terms than that of the commercial banks. However, the result may also be attributed to a low variation in the sub-sample of commercial banks, which consisted of only four banks.
Summing up, we do find evidence that bank lending contributed to the transmission of the Asian crisis. However, instead of a general exodus from emerging markets, banks adjusted their emerging market portfolios by reallocating claims from Asia to the Western Hemisphere and Emerging Europe. We also find that macroeconomic fundamentals play some role in the re-distribution. Tables 8a and 8b show the regression results for the Russian crisis. As in the case of the Asian crisis, column (1) shows a regression including all 15 banks, while regressions (2) and (3) show the results for the two banking groups, Land banks and large commercial banks, separately.
Results for the Russian crisis
Results for the Russian crisis differ sharply from the results for the Asian crisis as we can identify no (negative) common lender effect. This is rather surprising as the banks' total exposure to Russia was about the same size as their exposure to South Korea during the Asian crisis. Furthermore, we observe a positive common lender effect in regression (3) for large commercial banks. A higher exposure to Russia leads to larger inflows to other emerging markets holding other variables constant. This somehow counterintuitive result is in line with findings in van Rijckeghem and Weder (2003) : when including German banks in their sample, they also find a positive and significant common lender effect for different banking centres. 29 However, their presumption that guarantees were the driving force behind German banks' continued lending during the Russian crisis cannot explain our results as claims exclude guarantees. 30 Thus, other factors seem to have determined German lending, and more research is needed to explain this behaviour.
In contrast to the Asian crisis, there was a very large and highly significant wake up call for German banks. We observe a general outflow from emerging markets of about 18% of initial exposures.
31 Thus, as far as the evidence of that effect is concerned, German banks in the present study do not differ from other banking centres, as found in van Rijckeghem and Weder (2003) . In fact, the proportional outflow is more than twice as large as what van 29 Note that the coefficient is also positive if German banks are excluded but remains statistically insignificant. Other banking centres therefore do not seem to differ that much with respect to the common lender effect of German banks. 30 Several differences between German banks analysed in van Rijckeghem and Weder (2003) and in this study should be noted. First, we look at claims to 40 instead of 30 emerging markets, second, banks' exposure to Russia in our sample is only about half the size of that for BIS reporting banks [see Table 3a ] and, third, in our data only 20% [2.5/(9.4+2.5)] of claims are publicly guaranteed in June 1998 instead of 50%-60%, as assumed by van Rijckeghem and Weder for the BIS reporting banks. 31 Note that aggregated BIS data on German banks show that, despite a large exposure to Russia, German banks had on average a positive inflow to emerging markets. See van Rijckeghem and Weder (2003, p 517) . Rijckeghem and Weder (2003) found for different banking centres, a finding which may in part be attributed to the fact that we consider claims excluding guarantees.
Macroeconomic conditions did not seem to matter for banks' credit flows as none of the macro controls is significant. Surprisingly, Emerging Europe, which has strong economic links to Russia, experienced fewer portfolio outflows than Asia. Furthermore, there was no difference in flows between Emerging Europe and the Western Hemisphere that is not explained by other variables in the regression.
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Large commercial banks' flows do not seem to differ from those of the Land banks in the Russian crisis as the dummy on commercial banks is not significant. The variation in flows is surprisingly well explained by our model, the R 2 for (1) is 24%.
Separate regressions for Land banks (2) and large commercial banks (3) differ only on the common lender effect variable. One thing worth noting is that the Land banks pulled out of Asia and the commercial banks did not. That may be due to the fact that the Land banks were still adjusting their portfolios in response to the Asian crisis as they did not reduce claims as drastically as the large banks did during the Asian crisis (Tables 4&5). Summing up, we find strong evidence of a wake-up call effect during the Russian crisis. This can be interpreted as an increase in general risk aversion towards emerging markets at that time. The increase in general risk aversion can be explained due to two factors. First, banks which had faced large losses in the Asian crisis did not want to experience this in the Russian crisis again. Second, the LTCM crisis, which occurred shortly after the Russian crisis, had also contributed to a rise in general risk aversion towards emerging markets. Other factors such as macroeconomic conditions or banks' exposure to Russia did not seem to matter for banks' lending decisions.
Sensitivity of regression results
We tested the robustness of our results in several ways. First, we checked our results using flows adjusted for currency fluctuations. Second, we applied estimation techniques other than OLS, in particular, panel data estimations allowing for group specific random and fixed effects, respectively. Third, we added additional variables to our baseline specification in (1).
Sensitivity tests for the Asian crisis
First, we check (1) for cross currency valuation effects since the stock of claims is reported only in Euro. For this purpose, we use additional information on the currency composition of the total of German banks and their foreign branches and subsidiaries to correct for exchange rate shifts. The correction is done under the (crude) assumption that all banks had the same currency composition as the average bank with respect to a specific country. Looking at column (4), we observe that results are almost the same as in (1). Note that the number of observations drops from 367 to 336 as data on the currency composition for five borrower countries are not available. 33 Second, column (5) displays results of a regression where 13 macroeconomic variables, regional dummies as well as the trade competition variable are replaced by a country dummy. Again, with respect to the other variables, results hardly differ from those of regression (1). The common lender effect increases marginally in size and significance while the dummy for LCBs remains almost unchanged. Note that the R 2 has increased to 25% instead of 17%. Thus, although our country specific variables do capture a good part of cross country differences, they cannot explain country heterogeneity to the full extent.
Regression (6) shows a random effects estimation allowing for bank specific effects and country specific effects set to zero. Although the Breusch-Pagan test shows that the random effects model is more appropriate than pooled OLS, the coefficients in (1) and (6) are almost the same for all variables considered. The same holds true for regression (7) where we allow for country specific effects (and individual bank effects set to zero). Thus, neither bank nor country specific effects appear to play an important economic role.
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In (8) to (10) we include additional variables that may influence banks' lending decisions, as described in sections 2 and 5. In (8) we include the logarithm of total assets in our baseline specification as a proxy for bank size. Bank size does not appear to play a role. Furthermore, adding bank size hardly alters the estimated coefficients of other variables. Regression (9) includes another country specific variable, the correlation of stock market returns with South Korea prior to the crisis, but this does not have a significant impact on bank flows either. In (9), coefficients of the other explanatory variables change slightly; the common lender effect, for instance, increases somewhat in this specification. The last regression (10) includes the probability of default (PD) of a country instead of macroeconomic variables, assuming that the PD is to a large extent influenced by prevailing macroeconomic conditions. 35 Again, the coefficient of the common lender variable increases in size and this time in significance as well. The PD itself, however, remains insignificant.
Sensitivity tests for the Russian crisis
We tested the sensitivity of the results for the Russian crisis in the same way as for the Asian crisis.
As can be seen from column (4), currency adjustments hardly alter the results of (1). We also replaced country specific variables by country dummies (regression 5). The increase of R 2 from 24% to 34% in comparison to (1) implies that our country specific variables do not fully capture all country specific effects. Note that the coefficient on the "wake up call" variable increases slightly to 0.21. 34 To further cross-check our results, we also ran a regression with country specific fixed effects (a regression with fixed effects for banks is not feasible for the reasons described in section (5). As before, results on the coefficients are very close to the OLS results in column (1); however, the explanatory power decreases to just 0.3%. Note that the Hausman test for fixed versus random effects indicates anyway that the random effects model should be applied. 35 For the construction of this variable see Table 6 in the Appendix. 14 Columns (6) and (7) of Table 8 show the results of two random effects estimators for the baseline specification with bank specific effects and country specific effects, respectively.
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Again, as in the regressions for the Asian crisis, the Breusch-Pagan test for random effects is significant in (6) but not in (7). The fit of (6) and (7) is approximately the same as in (1). With respect to the coefficients in (6) and (7), we observe that they do not differ significantly from our pooled OLS regression (1) either. The magnitude of the "wake up call" variable, for instance, remains unchanged at 18%.
As for the Asian crisis, we analysed different specifications of our baseline regression by adding additional variables (columns 8 to 10). However, none of the additional variables turned out to be significant. The "wake up call" variable remained the only important variable in all regressions.
Summary and conclusion
The aim of this paper is to analyse the pattern of German bank lending during financial crises. The following are our findings.
First, emerging markets received a surprisingly stable share of German foreign lending between 1997 and 1999 despite the fact that German banks were significantly exposed to crisis countries.
Second, the behaviour of German banks was fundamentally different in the two crisis episodes considered. While they mainly shifted emerging markets portfolios after the outbreak of the Asian crisis, they reduced their emerging markets investments across the board following the Russian crisis. During the Asian crisis, banks with a larger exposure to South Korea withdrew from emerging markets with deteriorating macroeconomic conditions and lent ceteris paribus more to countries with better macroeconomic conditions. However, a large part of the re-distribution may also be attributed to the fact that banks re-assessed risks for the different regions. By contrast, neither banks' exposure to Russia nor macroeconomic conditions or regional considerations played a role in banks' lending decisions during the Russian crisis, where all emerging countries across the board suffered from the withdrawal of German banks.
Third, the large commercial banks and Land banks appear to differ in their behaviour during the crises. For instance, the large commercial banks reacted more aggressively than the Land banks during the Asian crisis. Differences are not as pronounced during the Russian crisis.
Our findings underline the need for credit risk and early warning system models to incorporate a crisis country's external effects on other borrowers. Thus, it does not suffice for banks to assess the credit risks of each country individually. Instead, banks also need to detect other channels through which crises propagate. In particular, it is essential to assess the mix of investors exposed to a crisis country. Banks should also be aware of the fact that a country's creditworthiness can deteriorate very fast when investors suddenly change their perceptions towards emerging markets altogether in the face of problems in one of the emerging market countries. Since individual banks do not have full access to individual data of other banks, the development of such early warning system models is also an important issue for bank supervisors. Source: Deutsche Bundesbank, authors. # All claims exclude guarantees. * LCB stands for "Large commercial bank", LB stands for "Land bank". See Appendix I for a detailed list of banks included in our sample. The average of the real effective exchange rate in the 12 months before the crisis divided by the average in the previous three years. Glick and Rose (1999) Notes. Dependent variable: bank flows between September 1997 and June 1998 normalised by each bank's total exposure to developing countries. *, **, *** refer to 10%, 5% and 1% level of significance, respectively. Constant not reported. Standard errors in parentheses. OLS standard errors are corrected for heteroscedasticity using the Huber/White/sandwich estimator of variance. Reference region is Asia. Reference banking group is Land banks. For construction of variables see Table 6 . Exchange rate appreciation is omitted owing to high correlation with credit growth. Notes. Dependent variable: bank flows between June 1998 and December 1998 normalised by each bank's total exposure to developing countries. *, **, *** refer to 10%, 5% and 1% level of significance, respectively. Constant not reported. Standard errors in parentheses. OLS standard errors are corrected for heteroscedasticity using the Huber/White/sandwich estimator of variance. Reference region is Emerging Europe. Reference banking group is Land banks. Note that the sample size in (4) is smaller than in (1) because data on currency composition of claims was not available for five countries. Coefficients for the country dummy variables in (5) are not reported. For construction of variables see Table 6 . 25 26 Notes. Dependent variable: bank flows between June 1998 and December 1998 normalised by each bank's total exposure to developing countries. *, **, *** refer to 10%, 5% and 1% level of significance, respectively. Constant not reported. Standard errors in parentheses. OLS standard errors are corrected for heteroscedasticity using the Huber/White/sandwich estimator of variance. Reference region is Emerging Europe. Reference banking group is Land banks. For construction of variables see Table 6 .
III Regression results
